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Simulation analysis of dynamic response of polar cranes
in nuclear power plants under seismic action
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Abstract: To evaluate the dynamic response characteristics of polar cranes in nuclear power plants
under earthquake,a simplified finite element model of polar crane with containment was estab-
lished in this paper.Then the numerical simulation for seismic response of the model was carried
out under the action of Los Angeles earthquake wave with adjusted amplitude.Natural frequencies
of the polar crane were computed,and the first order frequency of polar crane fixed on contain-
ment wall is 2.44 Hz.The results showed that the strength of large girder of polar crane meets the
standard requirement under seismic load of code.Under the action of typical three-directional Los
Angeles earthquake,the gantry wheel and trolley wheel are always in compressive state,and there

is no rail jump phenomenon.Compared with peak acceleration of input seismic wave on the base-

Y fm H#:2018-09-11

ELTB %K\ A oE & R ITHR1“973735 H (2015CB057804) 5 B 5K [ S5 BH 3 3 4 (11572079 5 T all 2 45 45 44 43 A7 Bl % 1 4 S0 4
% I 42 (S14206)

FE—EEE N BTFEQ960—) B A Tl AL B, EENFA A I 5IREE LW F5E . E-mail: lishouju@dlut.edu.cn,



904 ooz

=

T B ¥ i

2021 4%

ment of containment, the maximum vertical peak acceleration on mid-spans of large beam and

small beam of polar crane increases by 107% and 126 % ,respectively.

Keywords: polar crane in nuclear power station;seismic action;dynamical response;derail ;natural

frequency
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Table 1 The first ten natural frequencies for integral structure of containment and nuclear polar crane
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Fig.2 The first three modes of polar crane
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Fig.4 Mises stress-time curve of the midspan of nuclear polar

crane model under El Centro wave
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